"APPR' : 
—_ desis desea wechestey: June 21,2000 CIA-RDP86-00513R00123: 
P/034 61/000/012/002/003 
Application of transistorized ..-- D265/D305 


oscillograph. The methods of taking the measurements, their accu- 

racy and precautions to be observed in order to eliminate the in- 
fluence of non-linear characteristics of the amplifier and the in- 
terference are described in this paper. This method permits the —_— 
study of commutation, the instantaneous values of e.m.f of d.c. 
machines and the temperature increase of armatures. Photographs 

are included of the CRO's graphs. There are 11 figures. 
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AUTHOR: Orzeszek, J. S. 
TITLE: Focusing system for traveling wave tubes 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 9, 1962, 26 - 27, abstract 9-3-52ch 
("Prace Przemyst. inst. telekomun.", 1961, v. ll, no. 35, 17 - 24, 
Polish; summaries in Russian, English and French) 


‘TEXT: The Przemysl Institute for Telecommnications (Poland) carried out 
a detailed investigation of focusing systems, constructed from copper wire coils 
and aluminum foils. A complete method is developed for calculating the system 
with vonatderatton of constructive tolerancen and temperature limitations. It 
is shown that for the necessary conditions of focuBing a winding of ellipttoal 
cross section and side coils must be used. Coils of aluminum foil have a simple 
design, relatively small dimensions (in view of a considerably greater filling 
coefficient), and an easy heat removal. Interturn insulation is ensured by 4 
varnish film. The simplicity of design permits application of magnetic screens 
for adjusting its characteristics. Cooling of foousing syotema oan be performed 
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by means of radiator plates and air current. Tables are presented, showing the 
advantages of aluminum foil application. There are 2 references. 


N. 3. 


[Abstracter's note: Complete translation] 
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Aavstract : Popular article. 
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Translation from: Referativn Zhurnal, Elektrotekhnika, 1957, 


AUTHOR: 
TITLE: 
PERIODICAL: 


ABSTRACT: 
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Nr 1, p.200 (USSR 
Orzhakhovskiy, M.L. 


Bar Thermoregulator (Sterzhnevoy termoregulyator) 


Sbornik.rats. predlozheniy, M-vo elektrotekhn, prom-sti 
SSSR, 1955, Nr 56, pp.7-8. 


A simple dilatometric temperature regulator in therm-stats 
and furnaces for bakt commutators plastic and cther 
parts, 13 presented; 1€ provides + fo* limits of regula 
tion. An aluminum bar is permanently fixed at one end in 
an asbestos-cement plate with lead monoxide, and a3 Shs 
other free end it pushes against the short arm of tre 
lever. A silver contact is placed on the long arm cf the 
lever and a contact screw 1s fixed opposite it. 
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ABSTRACT: The development of new electric ingulating materin.s 


juired the revision of existing classification. ‘ew 

ards 2: insulnting materials for electric machines, 
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ACCESSION NR: AT4017006 8/3057/63/000/000/0158/0164 
AUTHOR: Tikhomirov, V. B.; Orzhakhovekiy, M. L. 


TITLE: Basic principles of rapid testing of polymer shieldings for 
durability 


SOURCE: Zashchitny*ye pokry*tiya v atomnoy tekhnike (Shielding in nuclear 
engineering); sbornik statey. Moscow, Goratomizdat, 1963, 158-164 


TOPIC TAGS: atomic reactor shielding, polymer shielding, shielding, atomic 
reactor, nuclear shielding, shielding durability, oxidation, corrosion, 
radioactivity 


ABSTRACT: In a previous publication (Laboratornaya metodika opredeleniya 
dolgovechnosti polimerny*kh pokry*tiy v chidkikh agressivny*kh sredakh, 

Sm. Nast. sb., str. 166), the authors designed a tast to determine the rated 
life of shielding in aggressive media. In the present peper, the principles 
behind such determinations are reviewed. Accurate estimation of the practical 
value of polymer shieldings can be mada on the basis of durability. Chemical 
reactions such as polymerization and depolymerization change the propertics 
of polymer shieldings, In addition, oxidation, corrosion, and chemical de- 
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composition lead to similar results, Physical processes acting in the same way 
include liberation of the components, cracking, wear, and sorption and de- 
sorption of radioactive substances, For the design of tests, all the above- 
mentioned factors must be included in the test cycles in ordar to deteruine 

the rated life of" the shieldings. 


t 


ASSOCIATION: Note’ 


SUBMITTED: 00 DATE ACQ: 20Feb64 ENCL: 00 
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AUTHOR: Orzhakhovskiy, M. L.; Tikhomirov, V. B. 


TITLE: Laboratory methods for determining the durability of polymer shieldings in 
aggressive liquid media 


SOURCE: Zashchitny**ye pokry*tlya v atomny tekhnike (Shielding In nuclear engineer-~ 
ing); sbornik statey. Moscow, Gosatomizdat, 1963, 165-172 


, TOPIC TAGS: atomic reactor, shielding, nuclear shielding, polymer shielding, 
shielding durability, reactor shielding 
ABSTRACT: A testing method is described for determining the durability of polymer 
| shieldings under the influence of acids, alkalies, and soaps. Shieldings working 
' under these conditions should protect the underlying metal or concrete against 
corrosion. The testing conditions should be even more severe than the working 
conditions. Thus, the testing is performed at higher temperatures and concentra- 
tions than those under working conditions. Since the electrical resistance of the 
film shows, to some extent, whether it will remain as a protective coating, the 
testing device consists essentially of an ohmmeter (see Fig. | of the Enclosure). 
' The tests show that the logarithm of the life of the shielding is directly pro- 
tench to the reciprocal of the absolute temperature. This Is also true for 
ar 
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. epoxy shielding. The main phenomenon showing deterioration of the shielding is 
the dissolution of the protected metal In the aggressive media. Orig. art. has: 
2 figures and 10 equations. 


‘ ASSOCIATION: none 
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Testing device for determining the durability of polymer coatings in aggressive 

liquid media. | - glass funnel; 2 - platinum wire; 3 - aggressive medium; a 

coating; 5 = steel plate; 6 = acid-proof putty; ie coupling wire; 8 - MOM- 
Card 3/3 device; 9 - coupling wire; 10 - terminal 
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+ SOURCE: - Lakokrasocshnyye materialy i ikh primeneniye, no. 5, 1965, 52-57 
_ TOPIC TAGS: protective coating, epoxy plastic, po 
“i ABSTRACT: A study was made of the characteristics of self-dried coatings based on 
“ ‘a polyethylenepolyamine-cured epoxy, lacquer (CHS-epoxy-2000 resin and dibutyl phtha- 
“Bate an the ratio of 10:2) and om PE-214 lyester lacquer. The coatings were ap~- — 
‘plied on steel surfaces (eleaned by blasting with metai shot) and on plastered con~ 
crete surfaces. The porosity of the coatings was determined from their electrical 
resistance and changes in this resistance wider the action of water. It is pointed 
“> lout that the porosity of epoxy and polyester coatings is unsatisfactory in the re- 

‘sistance drops by 2 to 5 orders of magnitude in 24 hr. The lower limit of the 
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‘ithickness of epoxy and polyester coatings (also known as the critical thickness) was 
__ |found to be 100-110) on shot-blasted steel surfaces, 25-50) on untreated surfaces of 
. .{thin-sheet steel, and 240-3001 on the surface of plastered concrete. The durability 
+, {OF a-coating in liquid corrosive media ‘is determined by its working thickness. For 
. (ital coating, this thickness is the difference. between the total and critical 
aan \thickness, and for coatings on concrete, the total thickness of the coating. For 
‘epoxy and polyester coatings, there is a direct relation between the service life 
‘and the working thickness. This makes it possible to adopt the specific service 
<;  jdife of a coating (expressed in wits of time (hr) per 100p of its working thick- 
».. (e838) as a measure of its durability. Orig. art. has: 10 figure, 1 table. 
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AUTHOR: Orzhakhovekiy, M. LL 


ORG? none 


TITLE: Relationships governing the influence of the temperature and concentration of 
a corrosive medium on the service life of polymeric materials 


SOURCE: Plasticheskiye massy, no. 5, 1966, 60-65 
‘ TOPIC TAGS: durability, polymer stability, corrosion resistance, protective coating 


ABSTRACT’ A series of regularities reported earlier by the author formed the basis 

for a method of testing the service life of polymeric coaetnK® «| Some additional re- 
sults of these studies are given in the present paper. It is shown that independently 
of the process by which the polymer is attacked, the log of the service life is in- 
vorsely proportional to the absolute temperature, this relationship being expressed by 
a straight line. From the latter, the service lives of coatings can be determined at 
any temperature of a corrosive medium of a given concentration. This makes it possible 
to accolerate the tests for service life by raising thoir temperature, then oxtrapolat~ _ 
ing tho results to lower (working ) temperatures, Experimental date confirmed these 
relationships. The life of a polymeric coating as a function of the concentration of 
a corrosive agent should not be expressed in units of time, but by the ratio of the 
life in question to the life at some definite concentration of the corrosive agent, 
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AUTHORS : Yatsyk, I. Ye-; Orzhekhovskaya, A. I. 


TITLE: Determination of cerium in {ron-based alloys 


PERIODICAL: Referativnyy zrurnal, Metallurgiya, no. 3, 1962, 6, abstract 3° 27 
("Sb. nauchno-tekhn. tr. N.-i. in-t metallurgii Chelyab sovnarknoza" 
1961, vyp. 3, 205 - 210) 


TEXT: A method was proposed for photocolorimetric determination ur Ce in 

a Fe-based alloy in amounts of 0.01 - 1.0%. l1gof steel was dissolved in a 

100-ml retort in 20 m) of HCl, oxidized by HNO3, evaporated twice with 10 mi of 

HCl, another 10 ml of HCl was added, and the contents were evaporated until mo.s® < 
salts were obtained. The solution was transferred to a separating funnel, and 
concentrated HCl, saturated with ethyl ether (5 - 6 ml of acid per 1 & of Fe), 

and 30 ml of ethyl ether were added. The ether layer was separated from the 

water layer. The funnel was rinsed with 5 ml of ether-saturated HCl. The solu- a 
tion was allowed to settle, the acid layer combined, and the etner layer thrown 

away. The Fe-free solution was boiled to remove the ether, concentrated by eva- 
poration, 10 ml of HpSOy, was added, and the solution ooncentrated by evaporation 
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until the appearance of SO, vapors. The salts were dissolved in Water, the: ue 
tion was transferred into an Erlenmeyer flask by water, and Cr and Mn were on icine 
ed by ammonium persulfate in the presence of 20 ml of a 0.25 € solution o” AGNU2. 
A 25 @ solution of NH,OH was added to the cooled solution until an odor was oro- 
duced, whereby Ce, Fe. Ti and other hydroxides were precipitated. This praciyi- 
tate was then separated and dissolved in HCl (1: 1). The solution was evaporat- 
ed down to 10 ml, 30 ml of a Ca(OH). suspension was added, and the solution like 
porated dry. It was then twice concentrated by evaporation with 5 ml of He.. The 
rry residue was dissolved in 10 ml of HCl, evaporated until moist salis woo: 

i@ft, 15 ml of oxalic acid was added, and the solution diluted to 30 ml wir. 
water. The precipitate and the filter were placed into a retort, 10 mut i 
mixture of boric and citric acids were added, the solution was Tilterec, 7 
of water was added and the solution was boiled, turning the filter into prper 
pulp. This pulp was then filtered off, the filtrate evaporated down io ©5 mi, 
cooied, 20 drops of a 1% solution of Ho0, and 15 drops of a 25 % solution «2 
NH,CH were added. The solution was transferred after 15 minutes to a 50 wl rae 
tort, diluted with water till it reached the mark, and analyzed on a‘fiz.-™\ 
(FEK-M) photocolorimeter with a blue light filter. 


uy 
[Abstracter's note: Complete translation | L. Vorob yeva 7 
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1. TSentral'nyy nauchng-issledovatel'akiy institut cherneoy 
metaluurgii imani I.).Bardina. 
(Carbon-—Analysis) (Metals—Analysias) 
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Determining carbon (0,001 - of2 °/o) in metals, steels, alloys, 

and ferroalloys by the potentiometric method, Sbor.trud, TSNIICHM 

no.31s144-150 '63, ’ (MIRA 16:7) 
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AKSENOV, V.P., kana. tolthn nauk QRZHBKHOVSKAY A, 


OME, pet oot a 


Methods for substant lating parameter paler learrton th ee aces 
pit mining aguipment with continuous action. Ygo T's 


uy Je '59. 


(MIBA 12211) 


“ io TO= 
1, Kivyevskly politekhnicheskly inetitut (for Aksenov). 2. Ukreip 


kht (for Orzhekhovskaya) 
se (Mining machinery ) 
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¢ Boris Arnol'dovich; KHANTI., Solomon Yerimovichs 

OBODOV SKE 2 vinali uehnatiye ORZHEKHOVSKAYA, 0.P.; PTSKOVICH, 
G.M.3; DARKOV, A.V., prof,, dokwor tekhn. neal - 
retsenzent; KRYUKOVSKTY , $.S., profe, pene ade 
[deceased]; KRYTOV, G.¥., dots.; retsenzent; Le, 
VN.» Ste prepod.>» retsenzent; VINCKUOV, A.1., otve rede; 
VAYRUERG, D.A., rede 


[Strength of materiais in examples ana pronieme| soprae 
lenie materialov v primerakh i zadachakh. sankerr acd 
vo Knar'kovskovo 7Cs. univ., 1965. 31li pe (MIKA 28:5 
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ORZHEAHOVSRIY, A. he 


USSR /Blectricity - Induction Motors May 52 
Engineering - Machinery 


"Increasing the Power Factor at Enterprises of the 
Flour Milling Industry," Engr A. M. Orzhekhovskiy, 
Main Admin for Production of Flour and Meal, Engr 
S. G. Emma, Milling Combine imeni Tsyurupa, and 
Engr I. M. Rabinovich, Milling Combine No 3 


"Elektrichestvo" No 5, pp 57-59 
Discusses experience of milling combines No 1 at 


Tbilisi, No 3, and Combine imeni TPsyurupa (latter 2 
in Moscow) in synchronizing centralized transmission 


ekors2 


drive of roller mills and other milling machines and 
mechanisms. Power factor efficiency of motors were 
increased. Refers to use of selenium synchronizing 
units VSMN-1000/525 produced by "KIP" Plant of Min 
of Petroleum Industry. Submitted 17 Sep 51. 
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Prevention of two-phase operation of three-phase electric motorse 


Muke-eleveprom. 20 n0.12:26-27 D '54. 


(MLRA 8:3) 


1, Glavnoye upravleniye mmkomol'noy, krupyanoy 1 kombikormovoy 


omyshlennosti. 
ici ie (Electric motors, Polyphase ) 
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ORZHEXHOVSKTY, a. \wnthener. 
Some problems in the operation of electric equipment in the 


flour and feed industry. Muk.-elev.prom., 23 no.3:27-29 Mr '57. 
(MLRA 10:5) 


1. Rosglavmka. 
(Electric motors) 
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ORZHREKHOVSEIY, A. 


Simple method for determining the load coefficient of asyn~ 


chronous electric motors, Muk~-eleveprom. 26 no.2:8-10 
FPF '60. (MIRA 1336) 


1. Nachal'nik otdela energetiki Ministerstva khleboproduktov 


RSFSR. 
(Flectric motors, Induction) 
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ORZHEXHGOVSKIY, A., inzh. 
Starting ‘synchronous electric motora equiprei with excitera permanently 
Muk.-zlev. prom. 26 no.6:28-29 


connected to the rotor winding. 

Je '60, (MIRA 13:12) 

1, Nachal'nik Otdela energetild Ministerstva khleboproduktov RSFSR. 
Synchronous ) 


(Electric motors, 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238. 


_DEPROVED FOR RELEASES Pishreesenattd anne 21, -one see basilbatsd 00513R00123: 


aie 1 Hae oe Ty 


ORZHEKHOVSKIY, F.I., gazovahchik 


Trouble-free operation of blast furnaces and air blowers. Metallurg 
8 NOe3! 9 Mr 163. (OA 16:3) 


1. Mdtellurgicheskdy gavod imeni Petrovskogo. 
(Blast furnaces) 
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BUGAYEV, Aleksey Alekseyevich, tokar'; IZVEKOV, Arkadiy Ivanovich, maater 
elektrikov; TBET'YAKOV, Eduard Aleksandrovich, inzh.-tekhnolog; 
ORZHEKHOVSKIY, Pavel Iosifovich, slesear'; LITUS, Il'ya Sil'vestrovich; 
BABANOV, Nikolay Fedorovich, starshiy master; SYRODOYEV, Aleksandr 
Konstantinovich, makhanik; TERENIK, Mikhail Semenovich; LADYGIH, 
Aleksandr losifovich 


From the rostrum of a plant meeting. Izobr.i rats. no.12:24-28 

D '58, (MIRA 11:12) 

1. Hovo-Kramatorskiy mashinostroitel'nyy zavod (for all), 2. Mekhanicho-~ 
skiy tsekh No.5 (for Bugayev), 3. Mekhanicheskiy tsekh No. 7, predsedatel' 
tsekhovogo soveta Vsesoyuznogo obshchestva igobretateley 1 ratsionali- 
zatorov ne lzvekov). 4. Upolnomochennyy Byuro ratsionalizatorov 

1 izobretateley v l-m mekhanicheskom tsekhe (for Tret'yakov). 5. 


Mekhanicheskiy teekh No.7 (for Orzhekhovekiy). 6. Rukovoditel' sekteii 

sodeystviya izobretatel'stvu 1 rataionalizatsii Soveta veteranov truda 

(for Litus). 7, Fasonnoliteynyy teekh No.l (for Babanov, Syroyedov). 

8. Nachal'nik otdela tekhnicheskoy informatsii 1 izobretatel 'stva 

(for Terenik). 9. Predsedatel' zavodskogo soveta Veesoyuznogo 

obshchastva izobretatelay 1 ratalonalizatorov (for Ladygin). 
(Kramatorsk--Machinery industry) 
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TAGS: ‘rolling friction! hot rolling. vacuum. n rolling, Homogenizing, eae a 


acdum. ‘working, suriace oie tere finis 5 ‘oxide film 


ABSTRACT: : Experimenta: were ¢ carried: ‘out on a vacuum. m_rolling sail to dovarmiis the © 
effect of rolling on external friction: Rolling was done sor @ vacyum of 107° mm H¢ or in. 
oan argon atmosphere. - Before rolling, the metals (Fe;} Ni PT, Valectrical steoly Mo; ae 
. Nb) were homogenized and the surface machined, The coc coefficient of friction Was dete ined 
- during forward rolling in the 1000-1200C temperature range with a change in atmospheric 
_ + conditions (medium) of heating and rolling.’ It was found that on changing from hot rolling. 
in /a' vacuum; where oxidation was ‘virtually absent, to the ordinary hot deformation con- 
ditions in air, there was 4 1.5-2. 0 fold decrease in the coefficient of friction for Fe, Ni, 
s:. Mo, Nb and a.1,6 fold increase for.Ti.and electrical steel... The boundary. conditions at 
ae the contact surface a played 8 a evita part t ae extetnst irigtion and Sherelores, when nexamining 
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the. ‘quantitative and qualitative aspects of friction; ‘the = hicks of 8 the oxide’ filiua: the: 
“ temperature, and the mediwn were taken inte account. ~Genorally,. thin: surface films, 
scale, lubricants, Wor the processed matal itself, lowered the coefficient of friction by 
reducing adhesion in the contact zone and by preventing seizing. The oxide Mos, formed 
2 on hating molybdenure, has 2 melting point of 795C and acted as a natural lubricant, 
: Sede t the coefficient of friction. However, as the temperature increased from 1000 
*-to.1200C,. the effectiveness of the lubricating action decreased owing to increasing 
¥ olatility ‘of the oxide. The melting polnt of the oxides of all othor investigated metals 
exceeded the maximal rolling temperature and reduced the adhesion force by shiclding 
~ the metal surface against direct contact with the rolls. In this case, - unlike hot rolling 
-.. ina vacuum, shearing occurred in.the scale (oxide) layer. Since the shear strength for 
“Fe, Ni, and Nb in the scale layer was less than in the base metal, this scale acted 
~ “Sas a solid lubricant, lowering the coefficient of friction. The opposite relation was 
. found for electrical steel and Ti, probably due to the opposite effect of the oxides on the 
‘coefficient of friction. Seizing and adhesion of metals depended on the nature and 
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demonstrated ‘the 
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surface contact with 


greatest ‘tendency to adhere to steel rolls after 60-70% reduction: when”: 
»-Which was due to smoothing of the molybdenum ‘strip and inoreased — 
the roll... This friction can be avotdad hv aalactine tha nranar 
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I.M.3 GUREVICH, Ya.B.; ORZHEKHOVSKIY, Veb.; SHELEST, A.Ye.; 


BASHOHENKO, A.P. 

Effect of conditions of titamium heating on the indices 

of hot rolling. TSvet. met. 35 n0.7:75-79 Jl '&2. 
(MIRA 15:11) 


(Titanium) 
(Rolling (Metalwork) ) 


PAVLOV, 
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ip and. the speed of otal ‘Lbsving: ‘the rolls were fiensured. in: 

ach experiments: The lateral-spread coefficient was enlen las ea: ee, 
‘on-the basis of ‘the’ constant=volume. law. . Tho: friction coefficients. 
“wore determinca with. the aid of a braking device and,calculated 
‘from. data on, tho forward slip... Some of ‘the typical'results 
“obtained: on. ‘ grouna test: pieces. are reproduced in’ Fig. 4, where, the 
histograms’ ‘show the variation ain (a). friction: force.i7y, kg/mm ee a 
(6). ‘roll pressure P,- kg/mm", -(B) iateral-spread Sootficicnt © ay 

¥). friction sovfficient | ae ‘and (8) = forward: slip Ss » blocks 
1-6: volating. ton: 1 => ground: ‘cast-iron rolls; .20~ turfed cast. 
-dx‘on. rolis;..3 =. polished’ “steel ShkKn15 _ Yrelis;. yi ‘ground steel 
“"ShKh15 rolls; 5. = ground’ steel: 3uh2V8' rolls; 6 - turned steel 
ShKh15 rolls. The: general, conclusion was ‘that tho friction 
coefficient: ‘an’ hot: rolling. was ‘affected: more by the material and 
surface. finish of the rolis’ than .by. the: surface poner enon: of 
the metal be ceca There ara. - figures. ; 


» 1962 
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PAVLOV, I.M.; GUREVICH, Ya.B.; SHELEST, A.Ye.; ORZHEKHOVSIY, V.L.; 
BASHCHENKO, A.P. i 


Investigating certain conditions for the hot rolling of 

molybdenum, in vacuum, in an argon atmospiiere, and in air, 

TSvet.met. 36 no.2:68-71 F 63. (MIRA 16:2) 
(Molybdenum) (Rolling (Metalwork)) (Protective atmospheres) 
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GUREVICH, Ya.B.; ORZEKHOVSKIY, V.L. 
Friction during hot rolling of metals. TSvet, met. 37 no.l2e 
(MTRA 1822) 
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t rolling in air, 

duced with hot | 

@ titanium hot rolled im vacuum were satis- | 

temperature. However, jn niobium and titanium hot) i 

z less satisfactory plasticity 


e surface gas-saturated layer, 
um or in air at vengee te one molybdenum) or | 


reduction of g0% resulged in some fragmenta 


Z oe the a’ —phase of titanium. The £ molybdenum and niobium 
. hwith almost equiaxial grains became fibrous, with the grains elongated in the direc~ 
hot ‘rolled in vacuum had lower tensile and= | 


“ The metals rolled in 


“Ug 22006 -(tatanium) with @ total 


Jeld strengths and high€r ductility than after rolling in ai 
wv jadr failed in_a prittle manner; those rolled in vacuum had aductile fracture: | 
(Rolling in vacuum or in air produced no significant difference in the rechanicat 
, Ortge ‘art. has: 5 figures and 3 tables : [MS] |... 
i ‘gupyrtTED: “10Rov64 ee gncts OD 2 gue CODE: MAS) 
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olied meet “hot rolled. molybdenums 
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ABSTRAC 

(content: of.  iajuribieey: cnet. more then 0.1%) TLy Moy - ‘Nb, and Cr in a vacuum of 
10-3 mm Hg are compared wi liing in air-and in an inert gas atmo- 

- ppl (argon, ‘containing 0.01% No ‘and’ 0:005% Oz). The experiments. were performed | 
in: an “specially designed. setup, the. hot. ‘rolling of the. “specimens being earried out | 
at’ the rate of ~.0«1 nf sec... The gas ‘content, . structure, and mechanical properties | 


cae tha eneodmens Were. investigated. it was found that in’ specimens: hot-rozied in 
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AUEBOR: Gurevich, Ya. B.; Ushakov, Ye. Ve; Drobysheva, Ye. K.; Osipov, 
iV. Ges Orzhekhovskiy, V. L. 

| pe Ret 

!ORG: none 

| ePTLE: Plasticity of tungsten in vacuum rolling 


| 
|SOURCE: AN SSSR. Institut metallurgil. Napryazhennoye sostoyaniye i 
plastichnost' pro deformirovanii metallov (Stress condition anc 

plasticity during metal deformation). Moscow, Izd-vo Nauka, 1966, 130- 


134 . 
rvs ool aes 

SFOPIC TAGS: @tnvered tungsten, einsered tungsten rolling, paioiris 2a) oh , 
Sh _property, pineered +uncsten=sptpucture , ponwclin~ BO. | 


ihe “ 

| RBSTRACT: Te plastic properties of hydrogen-or vacuum~sintered tungsten and 

vacuum-are melted tungsten have been investigated. Specimens 12 x 12 om 
were sintered at 1200°C for 2 hr in a hydrogen atmosphere and then in 
vacuum. An ingot 50 mm in diameter was vacuum-arc melted with a con- 
pumable electrode ‘from hydrogen-sintered tungsten. Hydic,- -edntered 
tungeten failed at a bend angle of 35 degrees, even at temperatures up to 
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| 1100°C, and remained brittle at room temperature. Cast tungsten hag an 

{ elongation of 1% and reduction of area 3.5%. The respective elongation 

and reduction of area at 400°C were 2 and 6% for hydrogen-sintered 

' tungsten and 3 and 5% for vacuum-sintered tungsten. The latter has the 

| highest plasticity and can be vacuum rolled with a 61% reduction at 
1300°C without failure, compared to 45% for hydrogen-sintered tunysten. 

7 Orig. art. has: 2 figures, [AZ] 
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AUTuGuwo! potan, Ya.li., Candidate of ‘Vecnnicid octerees, 
Orzhekhoyskiy,. Yuel., Candidate of Technical ocicrecs 
Fevzner, L.M., Candidate of Technical sciences, 
Roshchina, I.N., Engineer, and 
Yermakov, V.N., Engineer. 


TITLE: Thermal-mechanical treatment of steel to give tigh 
strength 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 
1961, No.5, pp. 2-9 


TEXT: The authors point out that recently much attention has 

been given to combined mechanical and head treatment, by two 

possible methods. In one method the steel is rapidly deformed in 

the austenite-stable temperature range and quenched. While this 
improves the steel in many ways it fails to increase tensile § 
strength. In the second method the steel is deformed at a . 


temperature between the martensite point Mg and the recrystalli- 
zation temperature, and quenched. This gives increased strength 
with satisfactory plasticity. Results of thermal-mechanical 
Card 1/8 
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Thermal-mechanical treatment of steel to give high strength 


treatment are not universally successful, and there are no 
reliable data on the practical use of the "ausform" or 
tausforming" treatment widely advertised in the USA. The object 
of the present work was the study of thermal-mechanical treatment 
of alloy structural steels to a high strength and the structure 
produced by the treatment. The composition of the steels was as 
shown in Table 1, steels A-V being melted in induction and f and 
E in arc furnaces: the first group were austenitized at 1000, the 
second at 900 °C. After cooling in a nitrate bath to the 
deformation temperature the steels were rolled in 4-5 passes 
(reduction 90%), oil-quenched and tempered. To reduce cooling the 
work was reheated between passes and other measures taken, e.g. 
rolls were preheated to 100 °c, A portable magnetic instrument 
(developed by G.Yu. Sila-Novitskiy and T.D. Kubyshkina) was used 
to detect isothermal-decomposition products: if found, the 
specimen was rejected. After treatment specimens had a hardness 
R, of 58-64 and mechanical-test pieces were prepared by spark 
machining and removal by grinding (temperature kept below 100 °c) 
Card 2/8 
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Thermal-mechanical treatment of steel to give high strength 


of a 0.5 mm deep surface layer. Fig.2 shows tensile strength 
kg/mm2 and relative elongation as functions of carbon content for 
steels A, B, JX and E after treatment (90% deformation at 550 °C, 

& hours tempering at 100 °C); for steel A tempering at 100 and 

200 °C is shown by points 1 and 2 respectively, steels E and & 
indicated by point 3. Fig.3 shows for steel J\ tensile strength 
and elongation in relation to the 90% deformation temperature 
(tempering at 100 °C). The effect of variation in austenitization 
temperature with 90% deformation and tempering at 100 °C of steel A 
on tensile strength, Rockwell hardness and elongation is shown in 
Fig. 4. Fig.5 shows the effect of tempering temperature on these 
properties of the normally thermomechanically treated alloys B and 
(* (left- and right-hand graphs respectively). The treatment 
enabled a tensile strength of 280-300 kg/mm2 and elongation of 6% 
to be obtained for the steels tested, which is better than with 
ordinary or stepwise hardening followed by low-temperature 
tempering. As carbon content rises to about 0.5% strength of 
thermomechanically treated steels rises. and falls with higher 
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Thermal-mechanical treatment of steel to give high strength 


C content due to semi-brittle or brittle fracture. The best 
strength/plasticity combination was obtained with tempering at 
100 °c. In some experiments on steel the deformation was 
decreased to 50%; the results were less favourable than with the 
90% deformation as regards strength, but gave high plasticity. 
The advantage of 50% deformation is that it can be effected at 
relatively high temperatures, even above the recrystallization 
temperature, Bend tests on 60 x 10 x 2 mm plates of steel Fe 
heated in various ways were also carried out. Electron- 
microscopic study of the fine structure of thermomechanically 
treated steel A showed a pronounced texture and considerable 
refinement of martensite plates. X-ray diffraction by rotating 
specimens was also studied (with a wrt -50¥ (URS+501) ionization 
apparatus with automatic recording of intensity distribution in 
Fer, radiation); block size of the thermomechanically treated 
steel was one half to one quarter that obtained with ordinary 
hardening, The authors conclude that structure refinement is one 
factor in the effectiveness of the treatment. 
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“Yermakov, V. N. 2Ve v. : Chugunov, ‘and Yu; F, Orzhekhovekiy. Metal- 
dovedeniye i termicheskaya obrabotka metallov, no. 4, Apr,1963, 25-29, 
Re Eee cae gages ere CaS _-.$/129/63/000/004/006 /014 


Ten complex alloyed structural steels were tested for the effect of low- 
_ temperature thermomechanical treatment. {ausforming) on their structure 
“ane vroperties. The steels had the following compositions: 2X, 0. 50% C, 
12 Mn, 1.12% Si, 1.82% Cr, 2. 22% Ni, 0. 96% W, 0. 48% Mo; 2, same as 
2b with 0.55% C; 4, 0.47% C, 1.03% Mn, 1.12% Si, 1.67% Cr, 2. 44% Ni, 
1 0.95% W, 0. 40% Mo, 0.009V;, 6, 0,48 %C, 1.15% Mn, 1, 60% Si, 1. 97% 
‘Cr,-2.15% Ni, 1.12% W, 0. 45% Mo, 0. 28% V (all four open-atmosphere in- 
_ duction-melted steels); 7, steel 1 remelted ina crucibleléss vacuum furnace in 
a. magnetic field; 9, and 10, steels 1 and 2, respectively, remelted ina 
-consumable-electrode vacuum aro furnace; 13 electroslag remelted steel 2; 
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‘and 2 and. ‘13; “steel 4 Femslted inta consumable-electrodé vacuum are fur-" 
nace. The ausforming consisted of austenitizing at 1000°C,. saltpeter bath 
"or furnace cooling to 500°C, -rolling in 5 to 7 passes with a total reduction 

-of 90%, : vand oil. quenching. This was followed by tempering at 100, 200, 
-300, or 400°C for 3 hrs. The specimens were encased in XisHoT stainless 
. steel envelopes; ‘Tolls were preheated to 80-100°C, -Inall | steels the the best 

ae combination of: strength and ductility.--. tensile strength G, of 280- 
od 290 kg/mm? and elongation of 6 = 6 to 9% - -3 was obtained by tempering at 

4 100°C... Remelted. steels generally were found to have higher strength and 
ductility. After temperirig at 100°C the induction-melted steels had a yield 
- Strength G,, . of 200.5 kg/mm, oj, = 266.5 kg/mm?, 5=°5.8%. = 
“3a Tn. renielted steels (except: for steels vacuum~remeltedin a mag- = 
4a netic field, -.G,, varied from 280 to 290 kg/mm?2, G,, 2. from 180 to ; 
210 kg/mm?,. and © from 6 to.10%. Steels conventionally hardened and tem- 
: pared at 200°C in many cases showed partial brittle failure. Short-time 
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tests at elevated temperature showed that ausformed steel with 0.28% Vie~—~ | 
more heat resistant. at ternpératures up to:400-500°C than steel without oe 
Ausforming results in a considerable anisotropy of mechanical properties: 

- -transvergi “Specimens have higher o, , and and lower & than longitudinal 

-, Specimens, The highest 5,2 and G, in transverse specimens, up to 278.5 4 

and 306.0. kg/mm? respectively, were obtained. by tempering at 200°C... 

. The high ‘strength of the transverse specimens is probably caused by a — 

-eertain orientation of martensite needles and by the density and distribu- nots; 


_ Hon of dislocations, 
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chanical properties at +20 and ~196C were: tensile strength 90 and 140 kg/mm, 
‘yield strength 78 and 110 kg/mm?, elongation 20 and 26%, and notch toughness 16 
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ABSTRACT: This Author Certificate introduces a chromium stainless steel containing 
tungsten, vanadium and niobium. To improve the mechanical properties, the steel 
conposition is set as follows (Z): 0.04—0.08 carbon, 1.0 max manganese, 1.0 max 
silicon, 10.5—12.0 chromium, 0.6—0.8 molybdenum, 0.9—1.3 tungsten, 0.2—0.3 
vanadium, 0.G8—-0.15 niobium,and 2.5—3.5 nickel 
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